Machine English Translation of JP 09-305376 Al 

PATENT ABSTRACTS OF JAPAN 

( 1 1 publication number : 09-305376 
(43)Date of publication of application : 28.11.1997 

(51)Int.Cl. G06F 5/06 

B41J 2/01 
G06F 3/12 
G06F 12/02 



(21) Application number : 08-149969 (71 )Applicant : BROTHER IND LTD 

(22) Date of filing: 20.05.1996 (72)lnvcntor : HORI MASAAKI 

(54) RING BUFFER CONTROLLER AND IMAGE PRINTER USING SAME 
CONTROLLER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a ring buffer 
controller which can facilitate the processing of a data 
processing part such as the image printer by being 
combined with the data processing part. 
SOLUTION: Writing to a receiving buffer (ring buffer 
memory) 5 which received data dl from a host device 4 
and reading from this memory 5 are performed by 
hardware logic. This hardware logic gradually increases 
the address of writing to the memory 5 by a write 
address control part 1 1 and gradually decreases the 
address of reading from the memory 5 by a read address 
control part 12. When the write address or read address 
matches the tail address of the memory 5, the head 
address is reloaded to the write address control part 1 1 or 
read address control part 12 and the receiving buffer is 
used as the ring buffer memory. Further, a buffer size 
counter 21 is increased or decreased as each address 
gradually increase or decrease; when the receiving buffer 
5 is full, a reception management part 2 outputs a busy 
signal and when the receiving buffer 5 is empty, a signal showing that is outputted to a data 
processing part (CPU) 3. 
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JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 

[Claim(s)] 

[Claim l]When it has the following and said writing address and said final address are in 
agreement in said 1st comparing element, In [ reload a start address of said head address register 
in said writing address control section, and ] said 2nd comparing element, A ring-buffer-control 
device characterized by reloading a start address of said head address register in said read 
address controlling section when said reading address and said start address are in agreement. 
Writing to a ring buffer memory of data received from an upper device, And read-out from the 
memory is performed by hardware logic, By a data processing part, are the read data a ring- 
buffer-control device to process, and said hardware logic, A writing address control section 
which increases gradually a writing address to said ring buffer memory one by one based on an 
increment signal from a reception control department which receives data from said upper 
device. 

A read address controlling section which dwindles a reading address from said ring buffer 

memory based on a decrement signal from said data processing part. 

A head address register which stores a start address of said ring buffer memory. 

The 1st comparing element that compares said writing address and said final address with the 

last address register which stores a final address of said ring buffer memory, and the 2nd 

comparing element that compares said reading address with said final address. 

[Claim 2]When it has the following and enumerated data of said buffer size counter are in 
agreement with buffer size of said buffer size register with gradual increase of said writing 
address, Claim 1, wherein said 3rd comparing element outputs a coincidence signal to said 
reception control department in order to make a busy signal output to said upper device from said 
reception control department. 

A buffer size register in which said hardware logic stores buffer size of said ring buffer memory 
further. 

A buffer size counter which calculates size of a storing region of said ring buffer memory in 
response to said increment signal and a decrement signal. 

The 3rd comparing element that compares buffer size of said buffer size register with 
enumerated data of said buffer size counter. 

[Claim 3] A ring-buffer-control device characterized by outputting a data-less signal to said data 
processing part when said buffer size can uta shows that there is no stored data in said ring buffer 
memory in claim 2. 
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[Claim 4] An image printer, wherein it has one ring-buffer-control device of claims 1-3 and said 
data processing part is provided with a printing means which prints data. 

[Claim 5] An image printer characterized by said printing means being the ink jet type print head 
which turns an ink droplet to print media and is spouted in claim 4. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]In this invention, it uses especially combining this ring-buffer-control 
device about the image printers (ink jet type recorder etc.) which use a ring-buffer-control device 
and the device. 

Therefore, it is related with what can simplify composition of a data processing part. 
[0002] 

[Description of the Prior Art] Conventionally, in the image printer, data processing sent from a 
higher rank model was performed by the software logic by CPU based on the program included 
in the image printer. 

[0003]For example, as shown in drawing 5 , the image printer 102 is provided with CPU106, 
ROM108, RAMI 10, the navigational panel 1 1 2. the data input output part 1 14, the print station 
interface 1 16, the print station part 1 18, the system bath 120, etc. 

[0004]CPU106 is faced receiving data from the host computer 104 to a receive buffer via the 
data input/output part 1 14, or reading data from a receive buffer after that, When each address 
pointer of writing and read-out is increased gradually or dwindled, and a buffer size counter is 
fluctuated and a receive buffer fills, it controls to the host computer 104 for outputting a busy 
signal. Furthermore, CPU 106 distinguishes the data read from the receive buffer, and when the 
data is character coded data, character pattern data are created, Bit map format data is created to 
the printing buffer in RAMI 10, and the print station part 118 must be controlled via the print 
station interface 1 16, and it must print on a print sheet. 

[0005 ]By the way, since the demand of quality printing is increasing in recent years, the 
resolution of an image printer is becoming high gradually. High resolution and the metaphor 
must receive a maximum of 43,200 bytes of data by a party (it may be 60 dots by 8 inches) by 
the image printer of 720dpi as dot resolution. 

[0006]When such a lot of printing data is stored in a storage area and it processes it, a printing 
area is used as a delay line memory, and the image printer of the ring-buffer-control method 
which raises the utilization ratio of a memory is proposed. Although an image printer prints this 
party for a short time, usually, In order to make it print with the maximum press speed of a 
printer, in addition to reception of data, said CPU 106 needs to carry out ring buffer control, 
creation of print data, and processing required for printing and other control management from 
the host computer 104 as mentioned above between this short time. Usually, since CPU106 uses 
considerable time on reception of data among this short time, the time used for various control 
decreases. Since CPU 106 also measures the active and inactive switching timing of a busy signal 
to the host computer 104 and it is performed, the time which can be used for the various control 
including ring buffer control decreases further. 
[0007] 

[Problem(s) to be Solved by the InventionJThus, even if it adopts ring buffer control, the more 
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the resolution of an image printer, etc. improve, the more a lot of data expansion for a short time 
and its processing must be performed. Therefore, in order to make it print without reducing the 
press speed of an image printer, there was a problem that CPU 106 [ very high-speed ] had to be 
used. Such a problem is produced in the general control device which develops not only an 
image printer but data by ring buffer control to the buffer in RAM108, and it controls by 
CPU106. 

[0008]Then, an object of this invention is to provide the image printer using the ring-buffer- 
control device and the device which can simplify processing by a data processing part combining 
data processing parts, such as an image printer. 
[0009] 

[Means for Solving the ProblemJIn order to attain the purpose mentioned above, among this 
inventions an invention of claim 1, Writing to a ring buffer memory of data received from an 
upper device, And read-out from the memory is performed by hardware logic, By a data 
processing part, are the read data a ring-buffer-control device to process, and said hardware 
logic, A writing address control section which increases gradually a writing address to said ring 
buffer memory one by one based on an increment signal from a reception control department 
which receives data from said upper device, A read address controlling section which dwindles a 
reading address from said ring buffer memory based on a decrement signal from said data 
processing part, A head address register which stores a start address of said ring buffer memory, 
The last address register which stores a final address of said ring buffer memory, When it has the 
1st comparing element that compares said writing address with said final address, and the 2nd 
comparing element that compares said reading address with said final address and said writing 
address and said final address are in agreement in said 1st comparing element, In [ reload a start 
address of said head address register in said writing address control section, and ] said 2nd 
comparing element, When said reading address and said start address are in agreement, a start 
address of said head address register is reloaded in said read address controlling section. 
[0010]A writing address control section which increases a writing address gradually one by one, 
and a read address controlling section which dwindles a reading address, A head address register, 
the last address register, and the 1st comparing element that compares said writing address with 
said final address, An address control circuit which has the 2nd comparing element that 
compares said writing address with said final address is provided, and let a receive buffer be a 
ring buffer memory. 

[001 l]In claim 1, the invention according to claim 2 said hardware logic, A buffer size register 
which stores buffer size of said ring buffer memory, A buffer size counter which calculates size 
of a storing region of said ring buffer memory in response to said increment signal and a 
decrement signal, It has the 3rd comparing element that compares buffer size of said buffer size 
register with enumerated data of said buffer size counter, When enumerated data of said buffer 
size counter are in agreement with buffer size of said buffer size register with gradual increase of 
said writing address, said 3rd comparing element, In order to make a busy signal output to said 
upper device from said reception control department, a coincidence signal is outputted to said 
reception control department. 

[00 12] When an opening of a memory area is counted and an opening is lost by a buffer size 
control circuit provided with a buffer size register, a buffer size counter, and the 3rd comparing 
element, a busy signal is outputted to said upper device, and writing is made to halt. 
[00 13] When it is shown that, as for the invention according to claim 3, said buffer size can uta 
does not have stored data in said ring buffer memory in claim 2, a data-less signal is outputted to 
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said data processing part. The data processing part can know that there is no data in a ring buffer 
memory by this data-less signal. 

[0014]It is an image printer, wherein the invention according to claim 4 is provided with one 
ring-buffer-control device of claims 1-3 and said data processing part is provided with a printing 
means which prints data. Since an image printer processes a lot of printing data, it can use this 
kind of ring-buffer-control device. 

[0015]The invention according to claim 5 is an image printer, wherein said printing means is the 
ink jet type print head which turns an ink droplet to print media and is spouted in claim 4. High 
resolution is required and the amount of printing data of an image printer which has especially 
the ink jet type print head increases. 
[0016] 

[Embodiment of the Invention] An embodiment of the invention is described with the example of 
a graphic display. Drawing 1 is a block diagram of the ring-buffer-control device which is one 
embodiment of this invention. 

[0017]In drawing 1 , it is connected between the reception control department 2 and CPU(data 

processing part) 3, and the ring-buffer-control device 1 is used. The reception control department 

2 is connected to the upper device 4. The upper device 4 consists of the personal computer 10 

and its interface 10a. The reception control department 2 receives the data dl from the upper 

device 4, and transmits the busy signal f 1 if needed to the upper device 4. 

[0018]The ring-buffer-control device 1 which comprises hardware logic is provided with the 

following. 

Receive buffer (ring buffer memory) 5. 
Address control circuit 6. 
Buffer size control circuit 7. 

In order to use the receive buffer 5 as a ring buffer memory, while making a writing address 
increase gradually one by one, the address control circuit 6 dwindles a reading address, and 
specifies the writing position to the receive buffer 5, and a reading position. The buffer size 
control circuit 7 manages the residue of the memory area of the receive buffer 5. 
[0019]The reception control department 2 outputs the data d2 to the receive buffer 5 while 
outputting the increment signal f2 to the address control circuit 6. And the address control circuit 
6 specifies the predetermined address al with which said data d2 is written in to the receive 
buffer 5. This writing address al is increased gradually one by one. CPU(data processing part) 3 
reads the data d3 from the receive buffer 5 while outputting the decrement signal f3 to the 
address control circuit 6. And the address control circuit 6 specifies the predetermined address a2 
with which said data d3 is read to the receive buffer 5. This reading address a2 is dwindled one 
by one. 

[0020]Below, the detailed composition of the address control circuit 6 as which the receive 
buffer 5 is operated as a ring buffer memory is explained. The address control circuit 6 is 
provided with the following. 

Write address pointer (writing address control section) 11. 
Read address pointer (read address controlling section) 12. 
Head address register 13. 

The last address register 14, the 1st comparing element 15, and the 2nd comparing element 16. 

[0021]The write address pointer 1 1 increases gradually the writing address al to the receive 
buffer 5 one by one based on the increment signal £2 from the reception control department 2. 
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The read address pointer 12 dwindles the reading address a2 from the receive buffer 5 based on 
the decrement signal B from CPU3. The head address register 13 stores start-address af of the 
receive buffer 5, and the last address register 14 stores final address a e of the receive buffer 5. 
[0022] When the 1st comparing element 15 compares the writing address al with final address a e 
stored in the last address register 14 and the writing address al and final address a e are in 
agreement, the coincidence signal f6 is outputted, Start-address a f is reloaded in the write address 
pointer 1 1 . That is, if it writes in to final address ae of the address of the receive buffer 5, 
circulation of beginning writing from start-address af of the address of the receive buffer 5 will 
be performed. 

[0023]The 2nd comparing element 16 compares the reading address a2 with final address a e , 
when the reading address a2 and start-address a t - are in agreement, it outputs the coincidence 
signal f7, and it reloads start-address a f of the head address register 13 in the read address pointer 
12. That is, if it reads to final address a e of the address of the receive buffer 5, circulation of 
beginning read-out from start-address a f of the address of the receive buffer 5 will be performed. 
[0024]As explained above, the address control circuit 6 is performing circulation control which 
reads data so that the writing of the data in the receive buffer 5 may be pursued, and it functions 
as using the memory area of the receive buffer 5 effectively. However, since it is necessary to 
manage the remaining memory areas in order to make possible the cyclic use of waste water of a 
memory area, the buffer size control circuit 7 is formed. 

[0025]The buffer size control circuit 7 consists of the buffer size counter 2 1 , the buffer size 
register 22, and the 3rd comparing element 23. The buffer size counter 21 calculates the size of 
the storing region of the receive buffer 5 (ring buffer memory) in response to the increment 
signal f2 and the decrement signal f3. The buffer size register 22 stores the buffer size which is 
the size of the storing region of the receive buffer 5. The 3rd comparing element 23 compares the 
enumerated data of the buffer size counter 21 with the buffer size of the buffer size register 22, 
When the enumerated data of the buffer size counter 2 1 are in agreement with the buffer size of 
the buffer size register 22, in order to make the busy signal fl output to the upper device 4 from 
the reception control department 2, the coincidence signal f4 is outputted to the reception control 
department 2. The buffer size counter 21 will output the empty signal f5 to CPU(data processing 
part) 3, if data is completely lost to the storing region of the receive buffer 5, and CPU(data 
processing part) 3 enables it to perform required treatment. 

[0026]It is based on the block diagram of drawing 1 , and the flow chart figure of drawing 2 and 
drawing 3 . and the operation of the ring-buffer-control device 1 which has next the hardware 
logic mentioned above is explained. Drawing 2 is a flow chart figure showing the procedure of 
the data receiving processing by the ring-buffer-control device 1 , and drawing 3 is a flow chart 
figure showing the procedure of the read signal processing by the ring-buffer-control device 1 . 
|"0027"| Drawing 1 and drawing 2 explain the procedure of data receiving processing first. The 
increment signal f2 and the received data d2 which are transmitted from the reception control 
department 2 based on the data dl from the upper device 4 are received by the ring-buffer- 
control device 1 (SI). Especially the increment signal f2 is outputted to the write address pointer 
1 1, as soon as it ************* * s the writing address al (S2), is outputted also to the buffer 
size counter 21, and it ************** s the enumerated data (SI 1). 

[0028]Based on the writing address al outputted from the write address pointer 1 1, the receive 
buffer 5 writes data in the position ordered with the writing address al from the write address 
pointer 1 1 (S3). With this writing, the writing address al from the write address pointer 1 1 is 
compared with last address register a e by the 1st comparing element 15 (S4). If the coincidence 
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signal f6 is generated by the 1st comparing element 15 (S5, YES), start-address SHIJISUTA a F 
will be reloaded in the write address pointer 1 1 (S6), and data receiving will be finished (S7). If 
the coincidence signal f6 is not generated by the 1st comparing element 15 (S5, NO), data 
receiving will be finished as it is (S7). By repeating the above flows S1-S7, data is received one 
after another. 

[0029]On the other hand, after the increment signal f2 ************* * s the buffer size counter 
21, the empty signal f5 is cleared (SI 2). And in the 3rd comparing element 23, enumerated data 
after ************** m g the buffer size counter 21 are compared with the buffer size of the 
buffer size register 22 (SI 3). If the receive buffer 5 will be in a full state, the coincidence signal 
f4 is generated by the 3rd comparing element 23 (SI 4, YES), and the coincidence signal f4 is 
outputted to the reception control department 2, and the busy signal fl will be generated in the 
reception control department 2, and it will be outputted to the upper device 4 (SI 5). If the 
coincidence signal f4 is not generated by the 3rd comparing element 23, a flow will be finished 
as it is (SI 6). The opening of the memory area of the receive buffer 5 is managed by repeating 
the flows SI 1-S16, whenever it receives an increment signal. 

|"0030"| Drawing 1 and drawing 3 explain the procedure of data read processing below. It is 
outputted also to the buffer size counter 21 at the same time a read signal (decrement signal f3) is 
outputted to the read address pointer 12 from CPU(data processing part) 3 (S21). Based on this 
read signal (decrement signal f3), the data of the reading address a2 of the read address pointer 
12 is transmitted to CPU3 (S22). Simultaneously, the decrement of the reading address a2 of the 
read address pointer 12 is carried out (S23). With this read-out, the reading address a2 in the read 
address pointer 12 is compared with last address register a e by the 2nd comparing clement 16 
(S24). If the coincidence signal f7 is generated by the 2nd comparing element 16 (S25, YES), 
start-address SHIJISUTA a F will be reloaded in the read address pointer 12 (S26), and data 
receiving will be finished (S27). If the coincidence signal f7 is not generated by the 2nd 
comparing element 16 (S25, NO), data receiving will be finished as it is (S27). By repeating the 
above flows S21-S27, data is read one after another. 

[0031]On the other hand, the decrement signal f3 carries out the decrement of the buffer size 
counter 21 (S31). And in the 3rd comparing element 23, enumerated data after the decrement of 
the buffer size counter 2 1 was carried out are compared with the buffer size of the buffer size 
register 22 (S32). If read-out is carried out for the receive buffer 5 from a full state, the 
coincidence signal f4 is generated by the 3rd comparing element 23 (S33, YES), and the busy 
signal fl from the reception control department 2 is canceled (S34), and if the receive buffer 5 is 
not full from the first, The coincidence signal f4 is not generated by the 3rd comparing element 
23, but a flow is finished as it is (S35). The opening of the memory area of the receive buffer 5 is 
managed by repeating the flows S3 1 -S3 5, whenever it receives a decrement signal. 
[0032]It is judged whether enumerated data after the decrement of the buffer size counter 21 was 
carried out are zero (S36). The empty signal f5 is generated as it is zero, and it outputs to CPU3 
(S37). (S36, YES) A flow will be finished if it is not zero (S36, NO) (S38). 
|"0033"| Drawing 4 explains what is the image printer to which the ring-buffer-control device 1 
mentioned above was applied, and has the ink jet type print head. In drawing 4 , 9 is an image 
printer main part and 10 is a host computer. 

[0034]The image printer main part 9 is provided with reception control department 2 and ring- 
buffer-control device 1, and CPU3. [ which were mentioned above ] The print station interface 
35 is connected with ROM32, RAM33, and the navigational panel 34 at the system bath 31 to 
CPU3. The printhead actuator 36 for driving the ink jet type print head 38 for the print station 
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interface 35, The motor driving section 37 for driving CR motor 39 and the LF motor 40 for 
making a scanning direction and a vertical scanning direction carry out relative displacement of 
the record paper to the print head is connected. 

[0035]Unlike the image printer of drawing 5 , CPU3 transmits the decrement signal f3 to the gate 
array (the address control circuit 6 and the buffer size counter 7) in the ring-buffer-control device 
1, and it reads the data d3 of an one pass from the receive buffer 5. It is as drawing 2 and 
drawing 3 having explained transfer of the data in the host computer 10, the reception control 
department 2, and the ring-buffer-control device 1 . That is, CPU3 is released from the 
troublesome work of management of the address pointer of a receive buffer, or management of 
buffer size, and processing becomes easy. Therefore, CPU3 makes it possible to be able to 
concentrate on other functions required for printing, or to adopt cheap CPU3 which is not so 
high-speed, either. 

[0036]The details of the ink jet type print head 38 are explained. The head 38, respectively For 
example, the recording head 38a for cyan ink in which 64 injection nozzles (recording element) 
were formed, respectively, The recording head 38b for magenta ink, the recording head 38c for 
yellow ink, and 38 d of recording heads for black ink are installed side by side and provided in 
the scanning direction. And to each of 64 injection nozzles (recording element) of each recording 
heads 38a-38b. When the piezoelectric element for ink jet is provided, respectively and 64 
piezoelectric elements drive, with the color ink of four colors injected from two or more of these 
injection nozzles (recording element), it is full color in the record paper P, and image recording 
is carried out to it. 

[0037]That is, it becomes possible to add various option functions or to manufacture the whole 
device cheaply, without the amount of data processing caring about restriction of the load of 
CPU about the image printer of full color printing which increases by leaps and bounds, if the 
ring-buffer-control device 1 mentioned above is applied. 
[0038] 

[Effect of the InventionJThe writing to the ring buffer memory of data which the invention of 
claim 1 received from the upper device as explained above, And since it is the composition of 
performing read-out from the memory by hardware logic, and processing the read data by a data 
processing part, a data processing part, It is wide opened from the complicated control 
management for the writing to a ring buffer memory, and read-out, and while being able to 
concentrate on other processings, the effect which can use a cheap thing and to say is done so. 
Since hardware logic is a ring buffer method which circulates through and uses the data storing 
region of a memory, a memory area is used to the limit and the effect of raising the utilization 
ratio of a memory is done so. 

[0039]The invention of claim 2 does so the effect of making possible much more unloading of a 
data processing part, raising the utilization ratio of a memory by controlling a reception control 
department so that in addition to the effect of raising the memory utilization ratio in claim 1 
buffer size may be managed and a receive state may be controlled. 

[0040]In addition to the effect of claims 1-2, hardware logic recognizes that data was lost to the 
memory area, and the invention of claim 3 sends a signal, and does so the effect of enabling data- 
less correspondence of said data processing part. 

[0041]The invention of claim 4 does so especially the effect to what the effect of claims 1-3 
equips with the printing means which prints data of being effective. While printing treats a lot of 
print data, finishing cheaply is because it asks. 

[0042]The invention of claim 5 does so especially the effect of being effective, to the ink jet type 
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print head which the effect of claim 4 turns an ink droplet to print media, and spouts. The ink jet 
type print head is because high resolution is called for and processing of print data becomes 
complicated. 



TECHNICAL FIELD 



[Field of the InventionJIn this invention, it uses especially combining this ring-buffer-control 
device about the image printers (ink jet type recorder etc.) which use a ring-buffer-control device 
and the device. 

Therefore, it is related with what can simplify composition of a data processing part. 
PRIOR ART 



[Description of the Prior Art] Conventionally, in the image printer, data processing sent from a 
higher rank model was performed by the software logic by CPU based on the program included 
in the image printer. 

[0003]For example, as shown in drawing 5, the image printer 102 is provided with CPU106, 
ROM 108, RAMI 10, the navigational panel 1 12, the data input/output part 1 14, the print station 
interface 1 16, the print station part 118, the system bath 120, etc. 

[0004]CPU106 is faced receiving data from the host computer 104 to a receive buffer via the 
data input/output part 1 14, or reading data from a receive buffer after that, When each address 
pointer of writing and read-out is increased gradually or dwindled, and a buffer size counter is 
fluctuated and a receive buffer fills, it controls to the host computer 1 04 for outputting a busy 
signal. Furthermore, CPU 106 distinguishes the data read from the receive buffer, and when the 
data is character coded data, character pattern data are created, Bit map format data is created to 
the printing buffer in RAMI 10, and the print station part 118 must be controlled via the print 
station interface 1 16, and it must print on a print sheet. 

[0005]By the way, since the demand of quality printing is increasing in recent years, the 
resolution of an image printer is becoming high gradually. High resolution and the metaphor 
must receive a maximum of 43,200 bytes of data by a party (it may be 60 dots by 8 inches) by 
the image printer of 720dpi as dot resolution. 

[0006]When such a lot of printing data is stored in a storage area and it processes it, a printing 
area is used as a delay line memory, and the image printer of the ring-buffer-control method 
which raises the utilization ratio of a memory is proposed. Although an image printer prints this 
party for a short time, usually, In order to make it print with the maximum press speed of a 
printer, in addition to reception of data, said CPU 106 needs to carry out ring buffer control, 
creation of print data, and processing required for printing and other control management from 
the host computer 104 as mentioned above between this short time. Usually, since CPU106 uses 
considerable time on reception of data among this short time, the time used for various control 
decreases. Since CPU 106 also measures the active and inactive switching timing of a busy signal 
to the host computer 104 and it is performed, the time which can be used for the various control 
including ring buffer control decreases further. 

EFFECT OF THE INVENTION 
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[Effect of the Invention] As explained above, it is the composition of performing read-out from 
the writing and the memory to a ring buffer memory of the data received from the upper device 
by hardware logic in the invention of claim 1, and processing the read data by a data processing 
part. 

Therefore, a data processing part is wide opened from the complicated control management for 
the writing to a ring buffer memory, and read-out, and it does so the effect which can use a cheap 
thing and to say while it can concentrate on other processings. 

Since hardware logic is a ring buffer method which circulates through and uses the data storing 
region of a memory, a memory area is used to the limit and the effect of raising the utilization 
ratio of a memory is done so. 

[0039]The invention of claim 2 does so the effect of making possible much more unloading of a 
data processing part, raising the utilization ratio of a memory by controlling a reception control 
department so that in addition to the effect of raising the memory utilization ratio in claim 1 
buffer size may be managed and a receive state may be controlled. 

[0040]In addition to the effect of claims 1-2, hardware logic recognizes that data was lost to the 
memory area, and the invention of claim 3 sends a signal, and does so the effect of enabling data- 
less correspondence of said data processing part. 

[0041]The invention of claim 4 does so especially the effect to what the effect of claims 1-3 
equips with the printing means which prints data of being effective. While printing treats a lot of 
print data, finishing cheaply is because it asks. 

[0042]The invention of claim 5 does so especially the effect of being effective, to the ink jet type 
print head which the effect of claim 4 turns an ink droplet to print media, and spouts. The ink jet 
type print head is because high resolution is called for and processing of print data becomes 
complicated. 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the InventionJThus, even if it adopts ring buffer control, the more 
the resolution of an image printer, etc. improve, the more a lot of data expansion for a short time 
and its processing must be performed. Therefore, in order to make it print without reducing the 
press speed of an image printer, there was a problem that CPU 106 [ very high-speed ] had to be 
used. Such a problem is produced in the general control device which develops not only an 
image printer but data by ring buffer control to the buffer in RAM 108, and it controls by 
CPU106. 

[0008]Then, an object of this invention is to provide the image printer using the ring-buffer- 
control device and the device which can simplify processing by a data processing part combining 
data processing parts, such as an image printer. 

MEANS 



[Means for Solving the ProblemJIn order to attain the purpose mentioned above, among this 
inventions an invention of claim 1 , Writing to a ring buffer memory of data received from an 
upper device, And read-out from the memory is performed by hardware logic, By a data 
processing part, are the read data a ring-buffer-control device to process, and said hardware 
logic, A writing address control section which increases gradually a writing address to said ring 
buffer memory one by one based on an increment signal from a reception control department 
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which receives data from said upper device, A read address controlling section which dwindles a 
reading address from said ring buffer memory based on a decrement signal from said data 
processing part, A head address register which stores a start address of said ring buffer memory, 
The last address register which stores a final address of said ring buffer memory, When it has the 
1st comparing element that compares said writing address with said final address, and the 2nd 
comparing element that compares said reading address with said final address and said writing 
address and said final address are in agreement in said 1st comparing element, In [ reload a start 
address of said head address register in said writing address control section, and ] said 2nd 
comparing element, When said reading address and said start address are in agreement, a start 
address of said head address register is reloaded in said read address controlling section. 
[00 10] A writing address control section which increases a writing address gradually one by one, 
and a read address controlling section which dwindles a reading address, A head address register, 
the last address register, and the 1st comparing element that compares said writing address with 
said final address, An address control circuit which has the 2nd comparing element that 
compares said writing address with said final address is provided, and let a receive buffer be a 
ring buffer memory. 

[001 l]In claim 1, the invention according to claim 2 said hardware logic, A buffer size register 
which stores buffer size of said ring buffer memory, A buffer size counter which calculates size 
of a storing region of said ring buffer memory in response to said increment signal and a 
decrement signal, It has the 3rd comparing clement that compares buffer size of said buffer size 
register with enumerated data of said buffer size counter, When enumerated data of said buffer 
size counter are in agreement with buffer size of said buffer size register with gradual increase of 
said writing address, said 3rd comparing element, In order to make a busy signal output to said 
upper device from said reception control department, a coincidence signal is outputted to said 
reception control department. 

[00 12] When an opening of a memory area is counted and an opening is lost by a buffer size 
control circuit provided with a buffer size register, a buffer size counter, and the 3rd comparing 
element, a busy signal is outputted to said upper device, and writing is made to halt. 
[00 13] When it is shown that, as for the invention according to claim 3, said buffer size can uta 
does not have stored data in said ring buffer memory in claim 2, a data-less signal is outputted to 
said data processing part. The data processing part can know that there is no data in a ring buffer 
memory by this data-less signal. 

[0014]It is an image printer, wherein the invention according to claim 4 is provided with one 
ring-buffer-control device of claims 1-3 and said data processing part is provided with a printing 
means which prints data. Since an image printer processes a lot of printing data, it can use this 
kind of ring-buffer-control device. 

[0015]The invention according to claim 5 is an image printer, wherein said printing means is the 
ink jet type print head which turns an ink droplet to print media and is spouted in claim 4. High 
resolution is required and the amount of printing data of an image printer which has especially 
the ink jet type print head increases. 
[0016] 

[Embodiment of the Invention]An embodiment of the invention is described with the example of 
a graphic display. Drawing 1 is a block diagram of the ring-buffer-control device which is one 
embodiment of this invention. 

[0017]In drawing 1 , it is connected between the reception control department 2 and CPU(data 
processing part) 3, and the ring-buffer-control device 1 is used. The reception control department 
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2 is connected to the upper device 4. The upper device 4 consists of the personal computer 10 

and its interface 10a. The reception control department 2 receives the data dl from the upper 

device 4, and transmits the busy signal fl if needed to the upper device 4. 

[0018]The ring-buffer-control device 1 which comprises hardware logic is provided with the 

following. 

Receive buffer (ring buffer memory) 5. 
Address control circuit 6. 
Buffer size control circuit 7. 

In order to use the receive buffer 5 as a ring buffer memory, while making a writing address 
increase gradually one by one, the address control circuit 6 dwindles a reading address, and 
specifies the writing position to the receive buffer 5, and a reading position. The buffer size 
control circuit 7 manages the residue of the memory area of the receive buffer 5. 
[0019]The reception control department 2 outputs the data d2 to the receive buffer 5 while 
outputting the increment signal f2 to the address control circuit 6. And the address control circuit 
6 specifies the predetermined address al with which said data d2 is written in to the receive 
buffer 5. This writing address al is increased gradually one by one. CPU(data processing part) 3 
reads the data d3 from the receive buffer 5 while outputting the decrement signal f3 to the 
address control circuit 6. And the address control circuit 6 specifies the predetermined address a2 
with which said data d3 is read to the receive buffer 5. This reading address a2 is dwindled one 
by one. 

[0020]Below, the detailed composition of the address control circuit 6 as which the receive 
buffer 5 is operated as a ring buffer memory is explained. The address control circuit 6 is 
provided with the following. 

Write address pointer (writing address control section) 1 1 . 
Read address pointer (read address controlling section) 12. 
Head address register 13. 

The last address register 14, the 1st comparing element 15, and the 2nd comparing element 16. 

[0021]The write address pointer 1 1 increases gradually the writing address al to the receive 
buffer 5 one by one based on the increment signal f2 from the reception control department 2. 
The read address pointer 12 dwindles the reading address a2 from the receive buffer 5 based on 
the decrement signal f3 from CPU3. The head address register 13 stores start-address a f of the 
receive buffer 5, and the last address register 14 stores final address a e of the receive buffer 5. 
[0022]When the 1st comparing element 15 compares the writing address al with final address a e 
stored in the last address register 14 and the writing address al and final address a e are in 
agreement, the coincidence signal f6 is outputted, Start-address a f is reloaded in the write address 
pointer 1 1 . That is, if it writes in to final address ^ of the address of the receive buffer 5, 
circulation of beginning writing from start-address a f of the address of the receive buffer 5 will 
be performed. 

[0023]The 2nd comparing element 16 compares the reading address a2 with final address a e , 
when the reading address a2 and start-address a t - are in agreement, it outputs the coincidence 
signal f7, and it reloads start-address a f of the head address register 13 in the read address pointer 
12. That is, if it reads to final address a e of the address of the receive buffer 5, circulation of 
beginning read-out from start-address a f of the address of the receive buffer 5 will be performed. 
[0024]As explained above, the address control circuit 6 is performing circulation control which 
reads data so that the writing of the data in the receive buffer 5 may be pursued, and it functions 
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as using the memory area of the receive buffer 5 effectively. However, since it is necessary to 
manage the remaining memory areas in order to make possible the cyclic use of waste water of a 
memory area, the buffer size control circuit 7 is formed. 

[0025 ]The buffer size control circuit 7 consists of the buffer size counter 21, the buffer size 
register 22, and the 3rd comparing element 23. The buffer size counter 21 calculates the size of 
the storing region of the receive buffer 5 (ring buffer memory) in response to the increment 
signal f2 and the decrement signal G. The buffer size register 22 stores the buffer size which is 
the size of the storing region of the receive buffer 5. The 3rd comparing element 23 compares the 
enumerated data of the buffer size counter 21 with the buffer size of the buffer size register 22, 
When the enumerated data of the buffer size counter 21 are in agreement with the buffer size of 
the buffer size register 22, in order to make the busy signal fl output to the upper device 4 from 
the reception control department 2, the coincidence signal f4 is outputted to the reception control 
department 2. The buffer size counter 21 will output the empty signal £5 to CPU(data processing 
part) 3, if data is completely lost to the storing region of the receive buffer 5, and CPU(data 
processing part) 3 enables it to perform required treatment. 

[0026]It is based on the block diagram of drawing 1 , and the flow chart figure of drawing 2 and 
iiniuuiu 3, and the operation of the ring-buffcr-control device 1 which has next the hardware 
logic mentioned above is explained. Drawing 2 is a flow chart figure showing the procedure of 
the data receiving processing by the ring-buffer-control device 1 , and drawing 3 is a flow chart 
figure showing the procedure of the read signal processing by the ring-buffer-control device 1. 
|"0027~| Drawmg 1 and drawing 2 explain the procedure of data receiving processing first. The 
increment signal £2 and the received data d2 which are transmitted from the reception control 
department 2 based on the data dl from the upper device 4 are received by the ring-buffer- 
control device 1 (SI). Especially the increment signal £2 is outputted to the write address pointer 
1 1, as soon as it ************** s the writing address al (S2), is outputted also to the buffer 
size counter 21, and it ************** s the enumerated data (SI 1). 

[0028]Based on the writing address al outputted from the write address pointer 1 1, the receive 
buffer 5 writes data in the position ordered with the writing address al from the write address 
pointer 1 1 (S3). With this writing, the writing address al from the write address pointer 1 1 is 
compared with last address register a e by the 1st comparing element 15 (S4). If the coincidence 
signal f6 is generated by the 1st comparing element 15 (S5, YES), start-address SHIJISUTA a F 
will be reloaded in the write address pointer 1 1 (S6), and data receiving will be finished (S7). If 
the coincidence signal f6 is not generated by the 1st comparing element 15 (S5, NO), data 
receiving will be finished as it is (S7). By repeating the above flows S1-S7, data is received one 
after another. 

[0029]On the other hand, after the increment signal £2 ************** s the buffer size counter 
21, the empty signal f5 is cleared (S12). And in the 3rd comparing element 23, enumerated data 
after **************i n g me buffer size counter 21 are compared with the buffer size of the 
buffer size register 22 (SI 3). If the receive buffer 5 will be in a full state, the coincidence signal 
f4 is generated by the 3rd comparing element 23 (SI 4, YES), and the coincidence signal f4 is 
outputted to the reception control department 2, and the busy signal fl will be generated in the 
reception control department 2, and it will be outputted to the upper device 4 (SI 5). If the 
coincidence signal f4 is not generated by the 3rd comparing element 23, a flow will be finished 
as it is (SI 6). The opening of the memory area of the receive buffer 5 is managed by repeating 
the flows SI 1-S16, whenever it receives an increment signal. 

r00301 Drawing 1 and drawing 3 explain the procedure of data read processing below. It is 
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outputted also to the buffer size counter 21 at the same time a read signal (decrement signal B) is 
outputted to the read address pointer 12 from CPU(data processing part) 3 (S21). Based on this 
read signal (decrement signal B), the data of the reading address a2 of the read address pointer 
12 is transmitted to CPU3 (S22). Simultaneously, the decrement of the reading address a2 of the 
read address pointer 12 is carried out (S23). With this read-out, the reading address a2 in the read 
address pointer 12 is compared with last address register a? by the 2nd comparing element 16 
(S24). If the coincidence signal f7 is generated by the 2nd comparing element 16 (S25, YES), 
start-address SHIJISUTA a F will be reloaded in the read address pointer 12 (S26), and data 
receiving will be finished (S27). If the coincidence signal f7 is not generated by the 2nd 
comparing element 16 (S25, NO), data receiving will be finished as it is (S27). By repeating the 
above flows S21-S27, data is read one after another. 

[0031]On the other hand, the decrement signal B carries out the decrement of the buffer size 
counter 21 (S31). And in the 3rd comparing element 23, enumerated data after the decrement of 
the buffer size counter 21 was carried out are compared with the buffer size of the buffer size 
register 22 (S32). If read-out is carried out for the receive buffer 5 from a full state, the 
coincidence signal f4 is generated by the 3rd comparing element 23 (S33, YES), and the busy 
signal fl from the reception control department 2 is canceled (S34), and if the receive buffer 5 is 
not full from the first, The coincidence signal f4 is not generated by the 3rd comparing element 
23, but a flow is finished as it is (S35). The opening of the memory area of the receive buffer 5 is 
managed by repeating the flows S31-S35, whenever it receives a decrement signal. 
[0032]It is judged whether enumerated data after the decrement of the buffer size counter 21 was 
carried out are zero (S36). The empty signal f5 is generated as it is zero, and it outputs to CPU3 
(S37). (S36, YES) A flow will be finished if it is not zero (S36, NO) (S38). 
[0033] Drawing 4 explains what is the image printer to which the ring-buffer-control device 1 
mentioned above was applied, and has the ink jet type print head. In drawing 4 . 9 is an image 
printer main part and 10 is a host computer. 

[0034]The image printer main part 9 is provided with reception control department 2 and ring- 
buffer-control device 1, and CPU3. [ which were mentioned above ] The print station interface 
35 is connected with ROM32, RAM33, and the navigational panel 34 at the system bath 31 to 
CPU3. The printhead actuator 36 for driving the ink jet type print head 38 for the print station 
interface 35, The motor driving section 37 for driving CR motor 39 and the LF motor 40 for 
making a scanning direction and a vertical scanning direction carry out relative displacement of 
the record paper to the print head is connected. 

[0035]Unlike the image printer of drawing 5 , CPU3 transmits the decrement signal B to the gate 
array (the address control circuit 6 and the buffer size counter 7) in the ring-buffer-control device 
1, and it reads the data d3 of an one pass from the receive buffer 5. It is as drawing 2 and 
drawing 3 having explained transfer of the data in the host computer 10, the reception control 
department 2, and the ring-buffer-control device 1 . That is, CPU3 is released from the 
troublesome work of management of the address pointer of a receive buffer, or management of 
buffer size, and processing becomes easy. Therefore, CPU3 makes it possible to be able to 
concentrate on other functions required for printing, or to adopt cheap CPU3 which is not so 
high-speed, either. 

[0036]The details of the ink jet type print head 38 are explained. The head 38, respectively For 
example, the recording head 38a for cyan ink in which 64 injection nozzles (recording element) 
were formed, respectively, The recording head 38b for magenta ink, the recording head 38c for 
yellow ink, and 38 d of recording heads for black ink are installed side by side and provided in 
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the scanning direction. And to each of 64 injection nozzles (recording element) of each recording 
heads 38a-38b. When the piezoelectric element for ink jet is provided, respectively and 64 
piezoelectric elements drive, with the color ink of four colors injected from two or more of these 
injection nozzles (recording element), it is full color in the record paper P, and image recording 
is carried out to it. 

[0037]That is, it becomes possible to add various option functions or to manufacture the whole 
device cheaply, without the amount of data processing caring about restriction of the load of 
CPU about the image printer of full color printing which increases by leaps and bounds, if the 
ring-buffer-control device 1 mentioned above is applied. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1 l it is a block diagram of the ring-buffer-control device which is one embodiment of 
this invention. 

[Drawing 2] It is a flow chart figure showing the procedure of the data receiving processing by 
the ring-buffer-control device of this invention. 

[Drawing 3] It is a flow chart figure showing the procedure of the read signal processing by the 
ring-buffer-control device of this invention. 

[Drawing .41It is a block diagram of an image printer using the ring-buffer-control device of this 
invention. 

[Drawin g 5 l it is a block diagram of the conventional image printer. 
[Description of Notations] 

1 Ring-buffer-control device 

2 Reception control department 

3 CPU (data processing part) 

4 Upper device 

5 receive buffer (ring buffer memory) 

6 Address control circuit 

7 Buffer size control circuit 

1 1 write address pointer (writing address control section) 

12 read address pointer (read address controlling section) 

13 Head address register 

14 The last address register 

15 The 1st comparing element 

16 The 2nd comparing element 

21 Buffer size can uta 

22 Buffer size register 

23 The 3rd comparing element 
al writing address 

a2 reading address 
dl, d2, d3 data flow 
f 1 busy signal 
f2 increment signal 
f3 Decrement signal 
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f4 Coincidence signal 
f5 empty signal 

[Translation done.] 
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1M xvyx^ t . frffE-f y ? y ^ v bii^ts itff? 
y ^ y b fi-s? & sttT tula y y y-'v s' y 7 r ^ ^ y otsift 
f[JS^-9-^ X* tfftt SA77Tf^X*'>yft, t 
1E^ vy7r ^-f XV y x ^ wi 7 7 r -f X t fiftE^ \* •/ 
7rt^'*^y? wltaffi & Jt«t I. m 3 fc 
mlEtf^E^TFFXOfftittt^^. fflE 

Fy'X^OA'.y7r^^Xt-SL/' 1 ;t#, lulEm3iO 

J:b«i5(4. miEgfltsgP^^lulEifiSatfy-fi 
a * s ah friagft ttsastHMf ffiy: 

■t* i b #jSt -t* t cv?t> & . 
[00 12] A' 7 7rf^Xl/^^i:A' 7 7T^X 
^> ^ i: * 3 t Sr € i fe^ </ 7 r -9->f Xta 

hiuiE±fir^att"y-fi^^ai>ti 

[0013] 3 IE»«0lftBHtt. I»^S2 t*i 

ut, huIea' .y 7 r-t^x^y 7 luiayy^vs'.y 

7r^t'J T'-cO^ttr-^^V^ t &^F/ifc # , AT 

b~t%>h<DX"fo%>* r-9mm\i z a?- m um 
x-y y^'A- v 7 r x^e y tf-^i*5t^; b &ai> ; t 

[0014] itll*H4lEaw»Bfl(i, ff^jf i 
3<™.rffij&*9y y^'VS'.y 7 rMWSl&fflt, rniEr 

-?>jmmt, t-9 itmith m^-mmt hzb 
wmbtmm£mmw.xfo&„ mmmmw.n±m 

tOEP^-r - ^ Mfflt" 5 tOT. i «SO 'J v 7> <v7r 

[0015] ft^lf*3l5IEa^fgEiJ4. 11*114 tfe 
Wt. HulEEPPJ^Sii, ^yy-jg^EPfffifrt^JftTW 
ft-t&jy? y'x -y FSEP»K-y Ft"S>l> i t ItWWc 

tm\mwwm.xfoh« mzj y?y^ v&mi^ 
vFim-zmmmmmt. &mmffm%zti. ep 

[0016] 
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b h imw-ti . 0 1 it^mm^-mmmrchh y y 

X; ^y7r MfflSgWu -y ? HT'S) !> . 
[0 0 17] HI tfcWC. >)>-7^-y7TfflfflmWl 
(i . Sff^aS 2fcCPU(f-? JtBHSB ) 3 1 tont 

^2(±±figS4*^T-^ d 1 £gfiU ±&§£S4 

[0 0 18] A-^x7ny7?t«?WJ>/ 
A-y 7 rifiJWSE 1 f±, gff A'-y 7? ( D VXA-y 7 r 
>t'J) 5t, 7F>.X0J»0S6fc. A 7 7rt^X 
«aiH»7 t fcflteTfcS . SffA'.y 7 r 5 * U V7>« 

TSft A*.y 7 t 5 fc^s»&&»ffiti:«#ai tea 

£»M> cW7 F V^MfflHHK 6 I) . SfcSflA' 
77r5Wt'J fPsM* * t mt I W v;7rt 

[00 1 9] afitfHS2t±>f f^y^Mi^f 2S: 
7 F l^^M»ia» 6 1 ftjl~f h 1 1 i> , r - * d 2 Sr 

WHK6(±1iIiE7 s -^d2*J»§a*nSj5r^rHV 

»7HWa l(±)I^iTti§ixl>„ ifcCPU (r-? 
*53S ) 3 !ir? U * V Hi# f 3 £7 F FXffifflllllK 

^LT, TFl^^$iJ»[HS#6(±1irlET-^ 
d 3 36*K»^S#l*J5f£«or YVX a 2 Sr^flA-y 7 r 

[0020] -3ft:, SffA 77r5^y yx^.y 7 r 

^'J t tT«fg$^l»r F^X$lj»0^6cOll*H« 

(«S*7FFX»Pg|5) lit. Ire^ajL 
TPl/^^ (f^tHLTF^^iiJffllS) 12t. 
9&lTYVXWJX91 3k, mkTYVXVz/X7l 
Ah, 5fc, SmtSSRl 6fc£fii*T5: 

[oo2i]t^^7>'v^M^i ia. mm 

■v -7 7 5W$*ihKT Y V X a 1 fcUfcjWft* ■ IS 

Ffi^f 3l:^OT<77r5K«^ai 
L7FFXa2£«£€£ 0 M7b'Wl/^^l 
3 (iSft' W7T5 C05felf 7 FWa f t . 

7 F F-X F- VX 9 1 4 (igff ) iy7r5 XM^T F F-X 

[0 0 2 2] SSlOitRSUl 5{±, *£ii*7Fl^a 



1 fc ft»7 YVXVVX? 1 4 fctSSft § il£ ftf IT F F 
7a t fc£JtKU «&*7FFXalfcftft7FF 
.Xa e j&MRUtfcS-afif-f 6£ffiDLT. 5tII7 
KFXa f ^§^7^7,^^ 1 1 t'Jn-F 
-T-g-o %m>^v7T5<nTY]/Xff)mi7Y 
]/Xa e tT9$j&£st^ 9.iW\^7r5X)7YVX,X) 

3„ 

[0023] m2C0ltmmi 6{±. !^ttL7FFXa 
2fcSR7Kl/Xa, ££M§U 8?^£L7FFXa2 
fc«7FFXa f *«-Sc Lfc fc § -&ff -if- f 7 * #7] 
U M7FFXFy^i , 13i?)M7FF7,a f £!? 

5fl^'7 7r 5t7)7FFX(7)ft|*TFFXa e 
Ire^atft . Sft^'.y 7 t 5 <7)7 YVXfflftMT Y VX 

[0024] J-XhiftHBLfe J: 3 7FlxX$[J»W6 

ft i. i 3 1 r - ^ wm» tti l & 3 mmmm ^-oxn 

0. Sft^'^7r50^ ; ty««&*S!ltffifflt-^ c J;3 
T\ A"-y 7 r^-^ XfSEIK 7 tfmbtiX^h . 

[0025] rtv7T*rjx<mm&i\$. A- 7 7rt 

AXt)*7V9 2 1 1» A V 7r1?-'fXUj/*^^2 2i:, 
H3i:t«g|5 2 3i;*^5r-5'C^§„ A'y?^^^ 

y^2it±. <iy?vxyb^f 2&z.Vt7 ] Jj<> 

Fft^-f 3 *®rC5Hi>'W 7r5 ( y y^VS'.y 77^ 
t'J) W^l'jfiftfe^vt^X^stlH-^ . 'i-r;r-'H7 
2 2 iigflA' .y 7 7 5 nmmfi&iM X?S> 
&rtv7TV4X&mti>. 3?3<Dit«^2 3ii, J< 
•v 7r*tA Kf;n> 9 2 1 coititttt . 7 r1T>f X 

AXWy91\ vmum> ^v7r^^XV^X^2 

2 X) A 7 7 T X t -ia L t ^ . Sff 2 ^ A, 
±f5SS4 Chy-fff 1 &til*§^5A:fttg^r 

ngp 2 f 4 & tHTj-rs . 4 tz> «/ 7 r -t x 

* V>7 2 1 ^'Sff A' .y7T5 WfSttffl«tT-^^ 
<^<^§t. CPU (r-^JaaSS) 3£xy7"-f 4 
fs^f 5^tilt)L. CPU (T-^»IgP) 3^'*S^ 

[0026] Otft. iaU^F7i7ny 7 ^ 

^rrs y > xa- 77 r 1 <wmk. ® 1 corn 

•7^Ht. H2RV*03<7)7n-^-FHfctS^ 
TiMHJi^o H2(i'J >yrt>y7TMWmil,z2;&T 

-?%imw^mz^-t7u-j-^- hwvh k> . m 

3 (± y y xa- .y 7 r fjffligs 1 1 i s is* ai Lft-^ra 

C0#li^-t7n-f-^- F0T'$)S „ 
[0027] ^ff-^y H| 1 ll3'rt3l&^'Hl2 



0 5376 



2 k Sfir- ?d2*s y y?j i y y 7 $ij«gg 1 TSff 

Sfi* (si) . mzjytv^yHn^f 2tt. *$ 

TkfcTYVXi£Ay$\ UzftjjZtl, #^3^7FF 
Xa 1 £4 y^'J^yF^* (S2) fcl^BSt, A 7 7 

r-tMXtf^y^ ltfcje^SfL, <e<?)ff-$cffi£^y 
?v*>bi-i (SI 1 ) . 

[0 0 28] «&&7FF.X*^y? 1 l^ttiTjS 

y^a^FF^My? 1 i^««a^7Fv 

x a 1 -C^^tifcfigtr-^ atr ( S 3 ) . 
t*»7l«Wl/^^a e fctfitfiteiiS (S4) . 

m i Jt«as 1 5 -c-aft^ f 6 a^stis t(ss, 

YES) . 5BI7F^yyX^a F £#^3=^7 FF 
J^sK-f 1 1 1 U n- F L ( S 6 ) „ r-*5fi*iR 
*5 ( S 7 ) . SSUM8SS1 sr-Scll-tf 6jW±jRS 
ft&V^fc (S5, NO), ^^S^T-^gff*^xl> 
(S7) . JSLli«07n-Sl~S7*»"5iE't;fc^ 

[00 29] — >f y? U^y Mt^f f 2 #A«y 7 r 

t«^2iHy?^yM^i, xyy 
T<\tm 5tf?V7Ztll (SI 2) . ^LT. JS3 

x? 2 2co^y7 rVA Xttmztxl (Si3) . 3 
ft; s'-y 7 r 5 j^SWPKIBt:* & fc , $ 3 JHSffi 2 3 
itff-f- f 4 tf&KSfl ( S 1 4 , YES) , *0)-&m 

# f 4 ^'Sft « asp 2 1 aj^j s n , 2 t tv 
-mt itf$L$L%KxHi.m.4^&^tih ( s 1 

5 ) . m3Jtlfia5 2 4*«4)£S*t^ 
fc, JE-o447n-*»i4 (S16) . -fy^'J^y 
Hl^Sft^ct^ 7n-S 1 i~s 1 6£M9jf 

4. 

[0030] ^^tT-^fK^ajL»a^#ii&ia 1 a 

t/l23fcj;DiMFf-£> 0 CPU (t-^JBHS) 3*»£> 
I^ffi Lfi-t (T?VXyYWftf3) 3&^»fti L 7 F 

Xi}*7>9 2 1 CrfcifrftSflS (S2 1 ) . 

Ui^- (r^y^yhff^f 3) n^ajt 

TYVXt$A>9 1 2^^ttL7FFXa2<7)T-? 
£CPU3K(ES*tl> (S2 2) „ H^t, M^LT 

yh-fl (S23) „ i^M^KLfcfc^ £2 IMS 
g|J16tj;^T. !%^tBL7FFX*°-f y;?l 2t'«I 
^£L7FF-Xa2fc JMI7 YVXVi/X-? a e fc **ifc 
( S 24 ) . S?2Jt«SKl 6-e-Rft-SH 7# 
£)££;ft.l>fc (S2 5, YES) , 'mTYVXi/VX 



?a F &M^ffiL7FlxX^y^l2tyn-FL 
(S26K T-^Sff^Rxl. (S27) . SS2JHK 
^16X—mt^rf l&&iS£tl%^b (S2 5. N 
O) . *«0*4T-^S^£ifliS (S27) . £Ui« 
7n-S2 l~S2 7£*i»)iI't£l:t\ iX^tf-^ 

[003 1 ] -73. f^'J^^Mff 3^VS'. 7 7r-9" 
4Xj)*7y?2 l£T7V*>hi-& (S3 1 ) . 

2 17)t:7 MX> h S i't^; J-> ^ ^>rf m«ft*</ < 7r^ 
Xl^:*:?2 2^7T*MXfcJt3g;*iU> (S3 
2 ) : SffK.v^rB^MTO^bM^IHLA^tiS 
fc . S? 3 Jfc«S5 2 3 t—ifcfi^ f 4 ft(S3 
3, YES), Sfl i l : agP2^^«b"y-fi^f 
BfcSiVC (S34) . gffA'. /7r 5^'tfc ifcSfffT 
&WKf » SS3Jt!Kg|52 3T- Mt^f 4*«Sil 
-f, *tfD4 47n-*iRi4 (S35) „ T?>)*yh 

m^zmntztsiz. 7P-S3 is35mm-t 

[0032] $3V^'7TWAir f JV9 2 1CVt7V 

>mtl ( S 3 6 ) . HfPtft* t ( s 3 6 , YE 
S) . xyrr^fi-f-f 5&±fi£t. CPU3tffi^ 
§ ( S 3 7 ) . -tfnT'&V^ (S36, NO) , 70- 
( S38) . 

[ 0 0 3 3 ] 3 ±3*L^ U y/A'.y 7 rffilfflUK 
1 ^atfflS^utBftWaailltafe^T-f y^^'x Fit 

[ 0 0 3 4 ] urn m<ui \ .1 1 /^fn^i'i 1 

2 t >J > ^'A' -y 7 r 0J»gg 1 t C P U 3 ItlMt h . 
CPU3C*f«y7f A^U3 1 1(4, ROM 3 2 
t . R AM 3 3 t , afts>t*/P3 4 t . EPIW y^ 

^7x-73 5H±, A y^y'x'/hSEPSiK'y F3 
8*l@art5fc«><?)EP^>/ FIg»g|53 6 fc . IBiifflffi 
S EpgiJ^ -y F L X ig^ftRVmmjjfil.zmtt 
&W)$-£Z>fzlbCOCR^-?3 9 J $>LF : £-?4 0%m 

mthtzW)^~n%mu3 itmmtix^h, 
[0035] m5<mmmm.bm%*) . cpu3fi 

U yf^-y 7 TiM»ga 1 foW-YYVA ( 7 F VX 

mnme t'<y7 t^a x$iyy?7 ) izniXT? 
vx> hm^t 3 zmmix , sfi^'^ 7r5Hi a 

7?.ffl3<?)T-^d3^li^/ , -i-r o ^fc. *7b3yta 

- 9 1 o fc sb^is 2 at^ y y ^ < y 7 r mmms. 1 
ttstts r-^iofasto^TJiH 2 Rrm 3 xmm 1 

tzM*)X'fc&<, ttchh. CPU3(±SffA'-/7r«7 

f vxka -yfvfm&K v7t*m x<?mw bvyoM 
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m irr 1 w i n mmzzz 1 tit - 

X . P U 3 //EPiJf :<L>* _ 111! ' >f |g( : t £1 I Ibtf 
X'% It 0 . ^ t'fljST" i> £V ^fffi & C P U 3 £ SOT 

[00 36] § ^fy?y'x7 b^EPSK-y b 3 8 
OtffflSriftHjff £ . ^-y b 3 8(4, ^ft-FixtflRif 6 4 

y^ y 9mm^ -y b 3 8 a t , -?^> y^ y ?mm& 

MH38bL -fin-^f y7ffllSiK>y b 3 8 c 

t , x? y ?>f y tmim^ >y b 3 8 d t a*. 
fotMKiyaswtMua**. ^lt. #iefi^-/b3 

8a-3 8b^6 4ffl^BtItyX/l (IE««^) 

ut. a ymM<7)tzfo<7)Ewmi'V j ttLmmit> 

yflzi. 9 . IB«fflffiPt7^*7-T-B«IB 
[00 37] -tfcfcfc - Mi* Ufc U y^'A'-y 7 7 Mfl^ 

a i ^iiffl-r^ t , T-fmmMfitfmmzmxt&y 

[00 38] 

[^^ft] amwitz wot i <t)^hj 

14 , ±&i^> 6 Sfl Ltzr -9 CO U y y r y * 
b ? x T n j/* -y y i 0 |gff t , Zcom&ft Liz t — * 

§15(4 , y y yv s'y y r -x * u a^fe x m%&& 

x-\ y * y fis^-wtcffiffl tr . y ^ y waHRw* 
[0039] 11*112 comm. hot i tfctt-sy * 

arts. 

[0040] 11*11 3 7jMH(4. MOT 1 2 OSSS 

tin *. t . y ^ y wm t t - ^ *%< * -> it i £ ^~ 

b^xTny-y^^fgiitTfi^^MO, fflEr-^^ 

[oo4i] hot4 cmrnn. mot i&t>3 co$m 



b. m\,z%%X'fohb^o%mm-fh« 

m&&&.<vemr-9*Wio bbuz. mmz\±Bf 

[0042] HOT 5 crMBM. IIOT4«JijH*\ A 

y9\mmmmz^\nxmmthA -y fsep 
ebv-y bt^fUT!(ft»T'j)§ t v^s&m^-rs. 

^€^^{4", ^?yx7 biOTJ^y b(4ft^MffiS 

[M^mw^] 

[Hi] *fWH^-jiifi»ffiT* s y yy'A- . y 7 t$ij» 
ggcoyp •yyHT-ftSo 

[H2] *hbb<o y y yv s' > y y r t i i> r- y 

^fMfIt?)#)il £ y n - f- - b mx'fo h „ 
[03] *^bbco y y yv s'> y y r $ij»gg t i s aj 

utmm^mm^.-f7vi~^^-ymx'foh, 
[04 ] *^co y >yrt«, ? r mnmm^m^zm^ 
Epgijsa^y'n -y-:<|-y?y> 

[05] ^*cOIBftEpSiJgS«7"n .y ^ mX'foh . 

[]?"^)^HH] 

1 yy/A' 7 7rii«i 

2 SflWUgP 

3 CPU (r-^^IgP) 

4 iyv^ 

5 g(|A' 7 7r (yyyvs-. y y r y^ij) 

6 Tb^yMI$P@S§ 

7 A-.yy r ^X«=II0S| 

11 W*i&>.TYVX$4'yt (»sa»rh*^w 

12 is^aitTbi^y^Myy (f^ajL7bb-y$ij 
») 

13 Ttsirbbyvyy^ 

14 f»rKWl/y7? 

15 fdUtls^ 

16 IS2j:tKiI 

2 1 AVyr-tM X7;y7y 

2 2 A' 7 7rt^Xl/y'X^ 

2 3 S3J:tRgP 

al ^tLKTYVX 

a 2 Ire^aiLTbb-y 

dl, d2, d3 T—9<fWX 

fi t'y'Hf^ 

f2 -fy^yyybfi^ 

f3 T^yyybft^ 

f4 -HSC<i# 

f5 xyyr^f^ 
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